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(54) [%i»<o«D:] ms7}^v^#L»ia^ic^r««m2iditiii-i!^{iiaj^(i!>^^ 



(57) [M**)] 

b < ttaitSI-Sl^bOMiecDMt:. 'J>«f: < i: t)±l3i!ajE!E 



(2) 

1 

(Dumo 10 

^munis' bV^^m<. «^l*fci±2k:|3«©:& 

If -;i/'<^>-g> j3i Vi?^ 5^;uT 5 >' u >© 
^;^3^>jv-f*Ss ^S^Jal5S;^^b3^Dl^•ri^<p- 

[urns 5] lfiatt'<:t>?Em<**»l*i^-5S<btt$I 

*cDS!3ixs<Di^t)?jfc:gSinb> ^^iJl^ 20 

J5)<itI®®fflcDi^H^iK:s^»3l^^^<^ i»a<^«l^tv^L4CD^^r 

[ii«JM7l *f^;t>m-&l4Yb^%. 3!75^:t>ft-&ffl 
3tel§JS^Ji3<tU'^«8fi^lc3fc*UTK^b-gitlS^^<b1-^ 30 

CRaRj®8] *5=-5}->m-&tt'fb-&^i5<tt>'*5^3}->fi 

■r2.;^7"^:tUVi^77>f— tcO;?, i<*9affi( three-dim 
ensional article) ©I^Jgi^ifeT-feoTx ffiStt'f:t> 

[SS^JS 1 0 ] 3|->35Jftf*;-&?S«&itJ^-5S'fbi4IB 

!3. ®^bttffifiKti(cWtTJ±'J>^e< i:t)-ocDMii{c-C 
^3at4Tfei)s ^«Ji8^iM. 1 0cD^^-ri^iP-Ili3« 50 



^IB¥8-2 5 9 6 1 4 

2 

^lg4>CDM^ia^^2:M^^rS(^«^Saj} (re 
lative movement SS^^ 1 1 tcgBfStD^^o 

>m-^\^<t'^mifi'p^<ti> ia©i5}f=ti>ffifli-e* 
a^ *fett*ne)©{b^i^©2t)L<tt-€^xjeii±©s^ 

ClgBj©i¥iM^lttW] 
[0 0 0 1] 

WLmu-mi\:.mm.m(o. a-gr©¥XBiiJ&{c«-ri.^^ 

ffi^tiS:^?^ U ViJ^7 7 — t iSScit^giffi(three 
-dimensional article) ©SSiiit^BI'f'^o 
[0 0 0 2] 

[ii^*©i5^B] *5^:i->m-&t4^b^^*3J;t5*5^;r>« 
^«^MJ&#J A> * 5?ll«MS*i^-S!<b<4iffi^i^ttSISI 

^^:{*;l^S©»it©fc*^)fieffl^i^■r^^-5o z<D:i]^:t>m. 

-&ffl^tPi^I&SlJttcae>®laJ5Ki^{:::J3v^T^ ^v^^gK (la 

tent &ci6)izji^ zn^<D'(\:,-^m^xmm.^n. ip%m 

[000 31 b*>b. ±l31i5ti*i^-ffl<btti|slfiEtl*s^KI 

tu tc:*3UT $ ^ ?.fc«)/Q:^^P^M*^ b« blS3£ b 
i,o iltttt-flSlcjsl^^*©^-r^i.^©Jf^fiE{cJ;So 
a* b < «i:v^S©Jgfiga:> mX\t. f?A^ 3tt>b< 

»4«ilSL^fe'^O«0b^cl'>BSS^©fe»©JtM$§iSPJ©^i? 
t: J; * ^ »S0 b % V ^^©^^^l tc J; i> c i: D ^ 

^tcfi^fflt:-g&<^5J;d^x fflfiK^©*!ift©;«c§ 
5B:JiSn*b«b«^bSo 

[0 0 0 4] c:©^-f r©$^^4©Bgstt^ *5^:t>« 

illBKi^?£Mffl-r?):;^7^ U:*- Vi^7 7 -Jets A«:S!! 

s©isffl©saiiK::feuTii#tx &rso ■e»ji«s us- 

A-457533 0 fc^^^tPiaBtlBS^itTl^S J:^ 
;5::5^7^b;4-'J v^^^7'^-^tci3^^-Cl4^ UV/VIS 
itei®«:{£fflbTs lflJ5gi^©SS:H^«(imageKise) ^ IP 



3 

^bU-t:^^S:^-^*»^ +^C:Hf*:-fbbfc rjugi^bfiEJ^SCgre 

en part)j LT t ^S®ff^©S^SS:f#i) 

T^nt 'J vif=?7 ^ 'i:«5^f>«tf b^,^®'^b^4M 
^bTfficD*®<bfi)iJBS®S!ii®fcfe 

^®i«*^Wbi5J;V, {a^®J:b^e<}^S«8P^»{c{i^ 

c, ttS-ttKWm * tt-^+tS-^SS tMJl b3& 

$^^?L4/r•bT©^^j^^1.iBli:^Si^$^^i)^^^a5^-^' tT^-f * 
■e*?.SiiS©S!litt?*b-CiKlBt:fieffl^ixs*' 

[0005] EP-A-012671 2 ligE{3*5^;t > 

Mi^)g!<bi$«i^ti®^#f»^i±. m^msm.^ 

[0 0 0 6] 

jtpgj&^jip ^ s M«^2fc*f - m.\m.mmm * ^^-fb i- 

[0 0 0 7] 

^ C ^fif b ^ fc ^ n i: i: 7lc W SfP i) ^ ^ 

^14©!«'J>l±jag^-r?)'f::t>?5m<*yK?©<^jg{cPS^^ 
t^oT±{*:Jib-Cl§fiEiiI©?iS{b{cB|-r-5PI!3mST- 



(3) !^ii^8-2 5 9 6 1 4 

4 

[0 0 0 81 biPU Bi^^^Stt-f :t>2^^i*:©^ffltt 
*fc. 5S<btt«ifiE^i:JfiSi4^^^J©^M5£s ^^fl«J* 

*o tKoTx ±f3:^^a5K:*3^^T»l^^llS!'^b©li^l&B^^c^ 
[0 0 0 91 mm&L^iis-^tmmt.xma^h. 

i<Sl?)tLs -^bT^J^Ifv Ollmarais Encyclopadie de 
10 r Technischen Chemie, 4th Edn, Verlag Chemie, Wein 
heiml977, Vol.l3,pp 279 ff SfcttUUmann's Encyclo 
paedia of Industrial Chemistry, 5th Ed., Verlag Ch 
emie, Weinheim 1989, Vol.l4,pp 393 fftrpiffllclB^ 
^tlTlN^o ^tlf>li^fc«'5'©JK^-^mifit)$titV> 
*^H^©fc:i6tcJi^ S^bO^Ott^fiimStt-f ;i- 

3S^i*:©F^{;:ESiJ*s^^ix2.o ^ffiai4Wm:4->i5J^ 
0!lxtt;^^5^^>^ i?b:;::;i/'^>-fe->i3i;V7j<K<b 

20 huj<f=-;i' ci^^u^i/^f^;!/) 7>^-H7At,b<tt* 

^-fbi^^f^-^V (2-t KD:3p$^aL5^;i,) ;^5^'J;i/;^5=-;v 
[00101 S^^B^OSWOfcfctx bV^fe® 

d< U V— T--^^ A e> ix t) © s o 
[0 0111 «ft:mflK$lxS4''f r©ffi*tt'r:i->255tjS 
b«b«*;e**5<tVnI^tt^att^«iB!Kl^&^ 

30 5As> KS£lfe<*'£?«[^^fifcWi^-®^bttijsajg^t:gM$-B- 

40 [00121 i^mo^^-ty^w^^x-t-mz.wsLm'm-v: 

«^^*Xi.o biPb. i§5l^l:b«B«^^1-i.Jf5^. 0iJi 
« 7 ;i/ A •& b < Ji D .5; H ©jg^f. * fcJif^t) t) tc, 

»2)C:i:©-?:t-2>J;-5 «i:>' V b < {i^©JBffi-c©^ 

^;^^*fT 5 c i: t) * e. tis o 
[0 0131 ±f3-CBSbfe. ®^bttifflfigi^fc«IS<4'f 

MMfi£^©!^l*iPe.O:S-||{±0'Jx.lS^?tH!itc. ^J^«5 
50 iil{zj;t)^ i*l^fcJ;t)*;fe:ttfte©ji^^e^«:*5J;V@f*; 



(4) 



[0 0 14] mmti::^m(Dm(Dnmx\t. matt-r 

iS^W*, -^tiA»®<bttlifiK«3i:«^M-r5Htc. 'i7t> 20 
- h 5/ i'Ass. ?)»So 3£0*jjitt«$iM«#i&S'f 3j-> 

SStfei*:i:e!<bt4iSfi!4«3i:8i«>Tf9*t:;&(Si-C & ^5 <t -5 fc: 

[0 0 15] 'Y:t>^^f*:®jg:.S«AS'f :^>5E^<*;CDtg 
:ti*3J;tJ^]K«!isg-@IYbtt^f*^i:©^®^«!l!©^Si5J;V 30 

t b < tt. ^©^fli;©*M^«e:^**S[Wi^-«l<bi4SsM. 
f#?)KCDMCD 5 ttUL 8 0 %. »tL<tt5*fett5 0 

[0 0 16] mm(D^^<t:f5mii^^ixiznLxm^X'& 

m-^x t ?>fte©<b^t)®'Jj^c < i: 1 o i: cD?g-&t!)®ff$ 40 
ffiT- OfpIfLiPCDiSffl CD* ^ ;r > a^t4Wm^tl©±T 

3, 4-i;h KD-2-*;i'^;i/-2H-tr7> (— « 50 
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HD- 2 H-hr^>03 . 4-i^tKD-2H- 
^^^tfo ^i^6^±*fe^ >b5^;t>a-&tt«^^{b-& 

Y;Z, 3-S''^5^;b;t^-fe^>i5J;t;^3, 3-s^ 

FD77> ; i?;t=^V7>. h ';;t=^V7>*J;Vl . 
3, 6- h 'J:t:¥1fi^i5'D;ti'^> ; /9-ratr;i-^i^ 

•J i/i^;i/a^^tfi^)Ki5 J;lFS;9-i^iX5K U v- ; 0iJ^K 
5ji U T-^^ U l/-- b :fe<fc VtK U ^ ^ ^ U h i'' 'J 

®^^*^;t>a'&i4'fb-&^tt, ^^^n-Mb-gr^T-S. 
h'D3j-#-y-s;7'i^>-4-:t>) X 1, 2-rDt:u> 

(4-^5";i/'l' 5.<5^^7Uy>-2-^» . 1, 3 
-7-Dt^b>K^ (--^^-y-t HD-2H-tr'J^K-2 
. h h-Ddri^rnv^Ui/S^ (5-b h'D^i/ 
'v:^Fl^tKn-2H-trU5 h--2-:r» H 1, 3. 
5-^55>s 5S:?)Vtc:T-b h^T:^-^>. ^y^JifT 

«t Fa^i/acDl:&VAb3<i*s^g=-;vak:J;D:i^— 
5o ftfe©3a^'&p<5^n-;Hb-&i^{±>'xy-;v:^|i, !Kf 

;k 2. 2-b::^ 

x::i;V) 7'Dy1>, p - □ D 7 x y — ;i/ ; o m- 

7 X y — i p - y ;i/ 7 X y — J: -5 1 I •> 

t 9 <®©^^Jl^^S:Wr 1 ^Cl-" U 2 <1 

t J; t) nfe 7 X y t, l/tt t 7 X r:;PSjii 



(5) 



it^^fVh.TJVy't. flb07;i/7=t H^iJ^KT 

10 0 17] 1^t:«i!**^;4->m-&t4'fb^tts 

mm^. 7)^7^77^'^^ {araliphatic)*^^ 10 

d< iir s^^KIg© 110a t: i •) « s $ a ^ s ^ 4) «D * 
5 : 

[0 0 181 l)-&^4'tc*;i/:itdFi^;ua^/i>^< i:*, 
2 ^i^tr-fb-^tl i; bf ^> D D t H 1; > * U -t o — 

> i: SIS ^ -a- S c i: IC <t o T f# ?> n S :^ U U y ; 1/ 

fflSO#ffiTT-iP^M<firfcnSo ^^«fK:'J>55:< 

THf^-f^BT^ -fe>'V>>K*fctt2fif*:-fb*U< 

tt3gt*:<b'Jy b>KT-$)-5o bTtPU 5"h^tKD7 

U7 9)^m. *fctt4-^^;V'N#-y-t KD7^;vffi(D 30 
<ta^fli«iCj«'J*;i'7H>l5**feffifflRi«g-efeSo ^ 

L<tt2, (4 -b HD#i/^'^D'v:^Fi/;i/) 

7-D>'i>A5fi|ffl^ixf#i,o 

[0 0 19] II) jKaiT;v3-;v^t: Yu^i/)\,mii. 
V/^fctt7xy-;n^b HD:^i^a*'J>55:< i:* 2<1 
^tr<b^!^i:5S^'5;e^^ixfc:iib<J7DDbKU>i: 40 

iggUT T;b* y -cfflS-r S i: c J: o Tf^ e. ti 5 # U i'" 

;i/e do^j'^f rcDai— 7^;ni0ij;i(f, ifm^7 

-'^>-l, 2-i;:^-;i/$fctt^'J i:t^i^7ti\fi' 

>) <7U=3-;k rn>''?>-i, 3-y2t--;w 

U:3— ;k ^y^y-\, s-s^:*-— ;k 's^r-y-v- 50 
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1, &-i^:tr-)W 'v*-9->-2, 4, 6-hU3|-- 
;w i^'J-feD— ;k 1,1, 1- h Up<5^d— ;i/ra/^ 

;K v;i'b b— ;i/iy>e>. 35:^Vfc:5i<ija:.tf^nDb b* U 

1, 3-t»b<ttl, 4-i^b ^•D:^^i/^>'^D'v#i^■ 
>x (4-b HDdpi/i'i^n's^t/;!/) ^^v. 

2, 2-b;:^ {^-\:.Yu^i/i^i;u^^i/)V) 7X3 
>*fcttl, 1-b;^ (b Hd:^>>^5^;i/) i^f7u^^ 

i>Tt»<fc<x *ai,>H:x *fie.a:N, N' -b:^ (2- 
tHn^$/ji^;b) T-'JVSfclip, P* -b;:^ (2 
-b KD^i/'3i5^;i/7'5y) i^7x::i;i';><^>CDJ;5*C 

t.tt^fe:7iy-;i/0ijx«b;^ (4-b Ka^i^^x^ 
^^J'^ Cb;^7x>'— ;i/FD ^ 2, 2-bx (4- 
b KD:^i^7x— T'D-z^v Cb::^^^^— ;i/AD > 
fesv^Ji^ii^f^T-r-ff^nsT^vv^b Kt. 7xy — 
S fctt b i: cDi^^^jsgi^. e>J 7 x y 

So 

[0 0 2 01 III ) 3ib^DDt:b-';>fcfi>^c<J:*)2 

K'fbt:J:t)f#e.ns#U- (N-i^U2^;H <b-&!B8o c 

>x b;i"ri^>> m-^t^U >v yi7 (4- 

7'*y7x:n;v) pti'^, ^fctib;^ {^-/■^)\'7X 
J7^~)\^) ^^>t?&So b4»b. jKU (N-i^U5/ 

i^;!/) ^b^tJtt^fcs 3i^L'>s^*feJ4i, 3-rD 

bl/>'S^CDJ;-5*i'^D7';V=3rb>K«©N, N' - 
y 2; ;i/e^f*:43 J;V5, 5-i^^5^;ub^>b'f 

[0 0 2 11 IV) ^a^^^J^U (S-^J^Ui^i^;!/) <b-gr!^ 
©0!ltt. 0iJAKj^^'>- 1, 2-i;:*--;i'®J:o^i^^ 

;t— ;vt»b<ttb;:^ (4-;>«;i/*7'b^5=-;v7xii;i/) 

[0 0 2 2] V) Ym^fmAt:.fdimmmh 

o-aJ*JgJBg1-Sx JiJJ^^i' Hlb-^^o^Jttx b:^ 

(2, Z-:!^if^^^y^y^u^y=f-)\^) 2, 3 

-3i/}fdri'i^^D^>5^;V^Uvi^;V:c— 1, 2 

-b:;^ (2, 3-j^5j<^e/->^57D^>f=-;v3j-:^ri') 

b;:^ (4-b Hn:^5/i/^D's>:3ps/;i/) ^9yV9 
i;'>s;;vi— 5^;k 2, 2-b:^ (4-b b-n^^j/s^i; 

D-^:3|ri';i/) 7u>^yV>f^)'yV)\^:T.•-=r)^^^ 3,4- 
ji4<:^i/5^<:7D's:i(Pi/;i/^5^;i,-3, 
D'^:¥-9->*;V3j^*$^V— bx 3, 4 -31^:^$/- 6- 



(6) 



-/.^)V->i'U^^V>:i})\'^^^iy\y—V. i>- (3, 
(3, 4-^5}?:^$^-6-^f-;i/-i'^D'v:^ 

'N^-9->i;;tai-h, ai^v>tr;^ (3, 

^l/i^- (3, 4-aijHJpi/i/^D^^e^;i/^ 

i^^'n-<>^'i^aL>i?x7|fd(ri^H*fcli2- (3,4- 
3iii^i/i/'i7D^api/;v- 5 . 5_;;^tfn-3, 4-x 10 
Jj^^i') i^i7a^^V>- 1, 3-s;;t=^-y->-t-$)2)o 
[0 0 2 3] b3!»»L«lti)Se.x 2-aiili*2/KS 

x^7^;k N-'J?"; N' - (2-i^Viyi>)\^^ 
^i^yak^jv) - 5, 5-i?;>{5=-;i'b^J^> 
2-i/Vi^i^JV:t^i^- 1 , 3-if7, (5. 5-5^^5^ 

1 _^);.>5;;i,t^> b'f >-3--f ynj^y 20 

[0 0 2 4] *^*>a-&ffl^§BJi&miRl«tC:(Z)lfl<} 

-•i7Affi-e&»3s -^tVttEP-A- 1 5 3 9 0 4^{C|3 

-3 5 9 6 9. 4 4 2 7 4. 5 4 5 0 9 is 1 6 3 1 
4-§^k:|i^$nTs ^tz. VT'J-^h,^. mX.\tXiS 30 
-A- 3 7 0 8 2 9 e-^^tna^^n-rv^So flb<D*5=-:^- 
>ttit§i$g?PJIi. ;<^'n-b>JSs ■giJx.KEP-A- 9 4 
9 1 4l3<tU^9 4 9 1 5-^»cliS^^tlfc<ta'5:*©f& 

■fe>^a^c•^^,^Tl3^^tt "OV-Curing, Science and Techn 
ology", (Editor: S.P.Pappas, Technology Marketing C 
Grp., 642 Westover Road, Standard, Conneticut, USA) 
tfett'Chemistry & Technology of UV & EB Formulati 
onfor Coatings, Inks & Paints", Vol. 3(edited by 
P.K.T.01dring)^c:iB®^^^-rl^So 40 
[0 0 2 5] i»tjS^^*f-:r>M-&ffl©3tgiii&^f'J{ii)U 
SC (1) > (2) UiV (3) 
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|c,_i_G^ [lqJ (1) 



[o3--I-g|| |l<J (2) 



O5 
\ 



-I® 



S — G7 



(3) 



(iC* G. , Ga , G, , G4 , Gs , G. iJj;VG 

& So 

[0 0 2 6] igJlSlS^ft 6 J&l-* U 1 8 U — ;i/ao0<j 

:^>h';;i'at-fe2)o ®bfc»ic#ffif ss^stt. 7 
)\/^)\^^. »ib<{±j^SgjS^»i«:v>b6©7';i/^;v 

^=-^5^;i/Si3iUfa'5-©-^>f^;i/S*:fe:tt'v=^ 

^^b6©T;l/3^S'a^ fi^Jx.lS^ b^i^Sx xh:^i' 

7)V^)V^:irm. »*b<tt^^®^ 

^^^tl«:l^b6©7';^=^;^^;^-a, 0y^«p«^;v5^;4-«, 

^K7xx;V5^:taT-fe-5o !Nf{C«#iJ^C>'\D'!7'>®^Q 
©0yiix ^^ll^*5J;tF»*b<(±7^;'^jl?T-fe!3. 
7-::t>LQ» " fflfi^Jjil^lcB F, " . PFe " . As 
F. - . SbFe - i3«fclfSbF5 (OH) " ffeSo 
LQ« - ^'iy<DT~-f>\tt.fz. CF3 SO3 - 

±©;i--"l7Aa*^tj'fb-&i^. «fiJxHi'*;^;b*::i'^A^b 

^tt4)t.5^ra^(&SlJi:b•C3i^-efes. Gs , Ge 43 

tt^2o®^b-&t)©ii-&i^t?fe5S; (3) (Di3^:t>\i 

[0 0 2 7] *5^:t>tt3tg85&^iiJ©fl!i©«S«K^'r rtt 
St (4) 



(7) 

11 

(^tp C3!j»l*fcB:2*«U difil, 2, 3, 4* 

PF5-^ AsFe", SbFs-^ CF3 S 
Oa " X Cj Fs SO3 " X n-Cs Fi SOa - X n 
-C4 F« SO3 - X n-Ce FisSOs " , n-Cs 

F, 7 SO3 - X Ce Fs SO3- . U>^'>i^;^7"> 

(P04oW,2' - ) *fett'>'Jn>^'>^7^7^> (Si 10 
O40W,,* - ) G. 1fi7r-TU->m^m^\y^ 

[0 0 2 8] :i:ntm'S^7rTU—>G, HXVtc-T 
U— >G9 ©7'— :t>©0!U±EP-A-9 4 9 1 5JC5^ 

b^r^%^DO:^'p«>^ i^vSfctt;^^ 20 

)\/^>-em^ti^o T^:t>Tf4!|ttc:P Fe ' , AsF 
s - , SbFe ' , CF3 SO3 - , Cj FjS 
O3 " , n-C3 Ft SO3 ■ , n-C« F. S 
O3 - , n-Cs FiaSOa" *fcttn-C. F17SO 

A- 1 2 6 7 1 2H^t:Pi^$ftTV>*o 

[0 0 2 9] *^:^->^4^teg§^I&»Jttt^t.5^^ 

0. l'S:lM.2 Ofia%. »ib<ttl35:<,^b 1 OMM 30 
%T?^iPt?^So JteiR^dight yeild) %lf j!JO-r«)fc«> 

EP-A- 1 5 3 9 0 4^tPi35^$*ttl>l.o 

[0 0 3 0] mmmmn-mtmmmi^tz^m'^i^ 

«s 4^^©j5)t:»-{CM^*^tSt4^iSE. ^.SV^ttS^?PJ© 

^j. mmmwim. tk.nm±m. ^mismk ^m. mn 40 
©j3©®^. ms©g6*jofcii)o«jai«-c{56ffl$n> m 

[0 0 3 1] «fM«:^^{b;&^tt;5^5^u;4-'JVi7^7-f 



i|tPI¥ 8-2 5 9 6 1 4 
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[0 0 3 2] ±l3:^x 'J v^^y^ -ST-Jix ±t 
5[^i*:t:^@5H4-efe-i.3&*s 'J>^< i:t)fe?)«^t-SMb 

[0 0 3 3] ^ :t>2?gl<*:i5<fcV^T©««3istP^T-irtg 
*«t)^i^gEM*saiB6i:^i>©TN ^^As:;^v^V:tU V 

mzl^m^'&n (relative BOvement)t^jgc::gC hH:^ 

[0 0 3 4] c:©S'&Jc:;^7^ix:;r'J v^^^7^— ©fcto 
t:!|$t:3a^:^^g[4^5S{btt$afi£t)tt3b >S!<bi4<b^ig3 

•tffi'(bT-t-5ib-&!^©'J>^< i:*) l«43<tI5*©fc«>lC 

^bttfig^^^triSslfiEi^T-fe5» c®J;^^^^'f :7U5' H 
IRtt«»J;t«*©i3«*s*flW©-S5^i:m*t$n.5x E 
P-A-0 3 6 0 8 6 9^i>J;VEP-A-0 6 0 5 3 
6 l^k:^iK$ix:S>. 

[0 0 3 5] 7 9— ^S^3!j;HcJ;t)S-^Tt2>-fb-&i^ 

ttx mxwi&:^m±w\z^'^\^x 0 ^vNb 8 0 a«%® 

J; ?)ffi!'fb-c ^ -i-fiK^ 5 b 3 0 J;l5*5^ 
sJ-VSl-fbtSfiK^T OTiUb 9 5fiS%«:'gtfo ^ 
2;>b;i/tc<t D m-&qrtfe*:^bAi^ttt^ < J± 9 ffli-t:-®T^ 

v-v^taii 6<ffl*f®tf-;i''ttgffli**-r5 t:r:;wb 

[0 0 3 6] ii^^K^y {^^^) 7^^)\y—h<Dm\t. 

UiZf n- H5=$^;i/T^ 'J b- h*J:V;><4'i' b— 
h ; 2-t KD^i/:nf^;K 2 J; V3 - h K D^^ri^ 
yci\f)VT^ U b-hi5<tUf^<5'i7 U b-b ; 2-y b 

VJV^i'i'VU-V ; 2- (2-xb+i^:nh+i^) oi 
f=-;i/T^{"J b-b ; i^^t>^^i^)\^^ii'i7V\y—V ; 2 
-7aiy *i^i5^;i/T^ U b- h ; 'J i'i^JUT^ U b 
-hiiJlUf'f V7='>;VTi'<Jb-hT?feD 
^36:^ - N - t-;v^b-&'^®0"Jtt n - tr d H 



(8) 
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h— v-tt (SARTOMER Company) 
[0 0 3 7] ^m^^ibi^^P C^^') 7^'}\y-h(D 

><^>^ bHD^^yx 4, 4' -S^t HDdpi/tf^x 
z:;k tr;^7 3i>'— ;^A^ — ;i/Fx \i:x.yji* 



14 



X y -;v F * tt, 31 h =^ i^^wib *) b < T-n s^;!/ 
jbb::^7x>'-;i/St!*S. m^JV-h 

[0 0 3 81 (^^) T^S^'Jl^-hti^itSt (5) , 
(6) . (7) (8) 



J m 



cm Si 




o " n H 



Sj OB 



Y, AS 



■m, ;K^jl^iSl^Ub6®7';i/#^>a, -s 



(SCt-x s 

-, -0-. -so-, -SOa -^tctt-co-^m. 
b ; s,o**;^lSS^S!^l^:^^b8£DT;^:^[^;^a^ 
Sfe^±l«±©J^^lg^S!(l:&:v^b4(DT;^^;^a^ t 

sfej±s-cH2 -os,.-c-«t)$*i-5a^« 
b; s,.*^iKf!lP^^»l^cl^b8cD7';^^;^a*fctt7 
x-;i.a:fe«b. isiir. A, ASiJjS; 




(8) 



(5) *5J;V (6) T-^^tl-Si' (^^) T^VU- 

^SR 3 4 9 j3<fcVS®SS^SNo vacure 3 7 

0 OCDt.i:^Cr15S6^^^T*3•^^ ^ bT:n b ^ri'Mbtf^ 

xy— ;k h:^5^;Hbb:;:^7xy— ;t/A*fc(*tf 
X 7 X y — ;i/ V u iJ^i/ji— 7";k I^c t;^ 7 X y — 

US ^ 43- h (3 J; t) ^ jgT- 1 5 o 
[0 0 3 9] |q|«tl, ( 7 ) i3<t V ( 8 ) <Dib-^<i 
(7a) 



C7a) 




(±§3=&Sitfx S,o> Y, *3<J;VA, tt±f3T?^llbfe 



[0 0 4 0] $^7i"Jl/-H4$e>»C*fc> (9) > 
(1 0) X (11) ^tzit (12) 



(9) 
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(11) 



(12) 



-C«^ni)'fb-&^!B3>{)*aI«gT-$>So *Bg^tiTi>«.o Si (9) (10) T-a$ix5'fb-& 

[00 4 1] iine.<Z)^b-&t)tt^2t5aiT-feD, ^oipttrp* i^liiS; (9 a) ^tc\± (10 a) 

p 

^ ^ (^) 




•J -(V^ hSiiS^ s CI i: t <t 5 43t«icD:5ffiT-M3tT- 1 
So S; (12) T-«^*l?.^b^tt§^iSlgKay ar 
ad R-6 0 4CD««;®*i:T-r1i|S^ixTi>So 
[0 0 4 21 iS^«:$f)fcSilO;}^'J (^i?)7iJ'UU- 
htt2<tt)^<© (^^') U-b^tgfflB> it^tb 

I 0 0 4 3 J iS^^CfliflSlgf'^tgl* ^ -) T^J' U U 
'^:^1^->-2, 4, 6- h >J:t— ;v^'J-b 
D-;i/Sfettl, 1, 1 - h U;>tf=-D— ;i/7'nyt><z»h 

^b*)b<ttrD;Jt:^i^;Hbif''J-feD-;i/$^&;ttl , 1 , 
1 - b ;<^ti-)vyr3J^>:^XTf h V:^^^^-> H-fb-^ 

ij ij )s_;v^y t: KD:^-> h 'J b— b t L< 



(10«) 



30 



b - h -r C i: *) pi«g-c S o 
[ 0 0 4 4 ] ff^S:fflfiE^-ett. 7'J-7i;*;HcJ;ti 
S-&WSg^fl6CD'fb-&^t± 6 ^|ge* fc{i#mtgi4'> u 1? 
>TP y b *) b < tte? bi' ^J' i7 ij u— h-^t,* 

u •> 1^ 4^ > 7 ^ u t) b < y iJ' ^ 'J ^RjiS $ 

-fr S C i: tc J; i.4i»]<D?5?S{c: J; oTSIiiT t So 
[0 0 4 5] 7S^«:5?SSlh U (^ ^) 7i"J U- b<D 
^Jttx H<i 7 31 y — h u U 5^ x;i/©Mi!5 

s 7 1 > — \/— ^i/y -c- 

[0 0 4 63 mmtimmmm^ b < tti^fiK^jt w^*: 

U U-h©'J>:&< lo;&^ts ; •?tie.tt44ffc»*b 
< 2 b 9 'J U- h^t6ffl5*«1-S5ISJS, 

50 [ 0 0 4 7 ] 7 'J-^i'A;i/S-&ffl©{lll®3ia^3fcl8J& 



40 



(10) 
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h^aiyvm. ^^liX-aT-bh^iyX 2, 2-S?^h 

V'^^>>>m. m^it2-;<^)\^7yv'7^yy. 2- 

1 -^'□D7'> b^^y >isJ:V2 -7'5;uT> h 

;i/*;^7-<>:t^i^K^Jx.«2. 4, 6-h'J^f^;i/ 

(Luzirin ) TPOD ; ^ VV^ 7 >»0yi«^>\/ 
7xy>j3J;IF4, 4' -fc;;:^ (N, N' -i^;<^}]/T 

1 - 1 KD^i/i/^D'v^i^;i/7ai^;V-5r b >s 7 

[0 0 4 8] Jim. >tMfcL-r®HeCdV— tf— i;$fl 
i^^.-&to-a-t«ffl^ft:5^tig^«c5tl^if&i^Jtt. 2, 2- 
i^7';^3l+i^^>\;73l>' >® j;o^;T-fe h7xy >i3 30 

i'-2, 2-i?;><5^;U7-fe h7iy » IttCl 
[0 0 4 9] 7>iV=f>-'f 1f-*s^ffl$tl5^ 

^Jlz-irhyx ^yi^)Wy:>l^)l^-S^—)V^tz\±2, 4, 40 
[0 0 5 0] ilk<Dm^iiiftmt>Smt^ :t>Ukn-:tJ'tf> 

^^tS^%m<DM^mt4 0 0^:l^U7 0 0 nmOJiL 
fc?gS®Hf*]ffi RliiSSSfilffl UT CI® J; d ^c^^b bff 5 



A-022358 7:feJ;VUS-A-4 7 5 1 1 0 2 ; 
4 7 7 2 5 3 0*5J;V4 7 7 2 5 4 1 (c:PI^$tl-ri> 

>^i|B^- U 'J A :i- >mi5 <fc Vl^HJfca : 



B. 



R"" 



(^f^ X* tt*5^:t>SSi^*iJ:lfR* > R" , R"'i3 

[0 0 5 1] ^^(Dmn^titziftmcDtztbizmi^tz^m 

Ttt. »$Ll^t)®tt^ S^Lfe®^baiS[tC:j3l'>-C«ja 

gMb©fctok:M«$ix2)®^. *5=-3i->i5iz57 U-7 
§iii&^J®*Jafi> 1ft:jg-&igg®±^*S{cSr3§0. 1 

:&^^bl oaa%Ai^iD$n^ a^®u— if-i^Kj^-r 

■SSl-fbSiS^i^ 0 . l:fe^^b2. 5 mmtl- S J; d t^l 
-&iii®i!SitKtgAs^iiii&»J® -f ri3 J;iFS«{c i IS 

[0 0 5 2] c:®SctB®a«©^4n^pJ*. * 

^BJ©fc«)©;^7^b;f U Vi^^^-f — 

[0 0 5 3] mmtSi^^ibtitmz^ y.y'Vit^}^^^ 
y^-mt.^f^. fi?iJx.{iUS-A-4 5 7 5 3 3 0^* 
fcttEP-A-0 6 0 5 3 6 1 ■^Jci3«^n-5i>-rni)^ 
olgfflo;J*-e?T ^ c: t i)S-e s s o 

[0 0 5 4] 

[*M0<J] J->lTlc*^B^®ft6O0iJ*5^1-o 
S]ii5Ml_LSS©^^«14-Y;r>2Jtfei*: Cd-a T'^ 
K /N— ;^a(Roham & Haas)ii» 'J 
:^ KAmberlyst) A2n 2 0 0 gS:M7jcx^y-;i/3 
0 0 m 1 f 3 0*5 J;yfP^:ii5=-;v 3 0 0 m 1 T 3 DiSt^ 
bv i3®*5©OlJt?f^. mFB325SgimJJ|^4l!S5lfg«-r 



(11) 
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5=-/^»y— Mcibatool) S L 5 1 8 0© 1 0 0 g*J;V 
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J; fJ«-&Rrtg«:flil®fiE:9- (^-f ^'J K^) *±8B^:t 

■&«!l*8 0'CCDfSfl^«E*p-^2 4I^M. ffijt^^btSilfc* 
J^So inl^B5i:ll«tiafie^®ife!iS (2 iS^t^>K;i/ 
fflV%S 7^;!/ >y 7 ^• HJtegff^r^ffl 3 0 'CXM 
«$tL5) ttlECilCl 8 OmPa • sT&So MMtb 
T> lifiKiBJt'f :t>SEtft<*:*8Slrab5:i>«^C«:. 8 0 
•CCD;r-7'>f*iT2 4^P^fi'®Lfc^O«fii®*SStt 1 
9 OmPa • sf$)-5o (IH^tCs 2 1 tr> H;VS: 
ffl i> 7 -f ¥')fliS.m^^m LX3 0 °cxm 

^^tlio ) 

mtft^tt. Dr. ;i' F v'ai'f 3>'X(Dr. Paul 
F Jakobs) ^MPlit PROTOTYPING & MANUFACTURING 
& HANUFACmiNG. FUNDAMENTALS OF STEREOLITH06RAPH 
Yj , SMEttfiJ, T^VtJ-^^m, 5.i^-iJ>m. 7=^ =i 



*T^y—> (Dearborn, Michigan, USA), 2 6 3-2 7 7 
M»c:IB«$*vr:J3>). 2 0mW-C3 5 1 nmStMiS^^t. 
■oAr/UV^-^f-€rffll^2). rx^^i,]?^ 
--'^>^fe(window-pane method)j *ffifflbtS!l^$*i 

-(:f>^mt^^^mm!miz-Dux\t. 8o°ct-2 
4 mmm^izWLmummm dp^o. i7mmi5j;v 

^^x.^)]/^— (Critical energy)Ec2 2. 3m J/ 

m mm^mmmT) pmo. 1 7 mmi3j:ufeiiitai;^;v 

10 ^-Ec2 2. 3mJ/cm' D fcESc-rSo 

[0 0 5 5] mmm2 



20 



TRAFID PROTOTYPING SYSTEMS: FAST TRACK TO PRODUCT 

REALIZATIONj iibtSMEttW, T^Otl-^^m. ^ 
7^^T7n-> 48121 (Dearborn. Mi48121, U 
SA), 6 8'<-i^W^^c|B«$j^•r^^«.J;•5^c:gSiffi^ 
^-f y i?^:;^ KQuicklast) <DlSi9\-X8 0x4 x 4min 
CD\J-?i*i:2> 1 OilCDrb^*— A^, mm. 1 0 0 gCD 
^@SS5^>'^*>— -il/SL 5 1 8 0 4^tr«3!pe.> :^'rU 

BriSMa-r^ (icsiseiiB^ i) « mk^U2iimiticm^s 

ISl^tS;^ 3 tt^f :t >5smi*;^^ffi»T >y t- u ;^ h A 
2 1 (*i5fer#) <Dim«%S^tfiSffctcPS^nfc5^/^ 
•>-;i/SL5 1 8 O-efcSo imttS 0*C£Djpt:2 1 B 



liE**l 
15 6 



1 0 7 0 0 



5Bm 

6BH 

9B^ 
1 2BH 
1 4 BP^ 

1 6BF^ 

2 1 BF^ 
2 4 BPS 

HffifiJfiKJiEt 1 ASfcofc 9 BF^T-'!7';Mb-r i:^B^Sg 
tc^-To ^A^Iftf^^SS^bJ^Jffl (green part) ifii^ih 

o*^^^b:^7^ I/* 'J vif^y^ — li©iteg[o*>& D ® 
[ooseiMffim. 

mmmw^^^'if-)^ SL5180 loog ^mMm i ^ 



1 



*SS [mPa 
KJI4 2 
1 5 6 

8 1 8 
15 10 
3 4 2 0 

6 18 0 
2 10 0 



s] 

im3 

15 6 

2 4 9 

3 6 4 

4 11 

5 0 3 



6 18 



1 stmzm^iJ 



p^^ i&mmitW!Snzifi\^io iS^tiEM©)!*^ (2 is© 

T3 0°CT-S!l^$n5o ) *ISB©P^PlT-^J^1-i.o m 

w) x7)i^zs:^/m^Wi\^-if-^^mLxm^t^c 



Bllii(Critical) 



(12) 
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1 1 Bm 



[mP a • s] 
15 6 
2 14 
2 6 0 



[0 0 5 7] 

3. 4-:n;}<dps<'i/<5'D^^i^;i/^^;i/ 3, 
^e/'>i7D'v.it=^^>>b;i/#=3F5/U— h 6 9. Zg^MM 
Fe!^h->(Tone)0 3 0 1 ( b U ^5^D— ;i/rD^t> 1 
mo 1 i:*rD^i7 h>3mo li:«Df>|-JnSJ5B4J5£tl) 
2 7. 2 ^ 

■ o 

OH 




■^m^ixi>iftmt^mo. 5g. s, 




[mm] 



0. 
0. 
0. 



10 



1 8 
1 9 
1 8 
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[mJ/cm* ] 
2 3.9 
2 7.5 
2 8 



°C£D*p4=T- 2 0 BK*»(t-5 (iSi^iS)|Ej 1 ) o iBlCS-^i^ 
10 0 g$:l5fe?^Lfc7'>>'^-'JX hA2 1 ^J'-f rcD-f 
>SEtfe«)!gO. 1 gi:^'&L-^L-rra«cDS£«fc<pW* 
(KKI£J|42) o MMUncDi&S. (2 l#o;^t>h-;v 
*fflv^s >y ^ 7 -;v FJteKft^ffiffl LT 3 0 'C-r 



OBM 
1 OHM 
1 30M 
20 2 OBM 



«^ 

[mP a • s] 

3 3 6 
12 9 0 
2 0 2 0 
546 0 



[mP a • s ] 

3 3 6 

45 9 

5 0 8 

6 6 0 



(5i)int.ci.« mmm^ /r^sa*-^ fi tammv^mm 

II B2 9K 105:24 



(72)^B^# i^i^'-f>V> 

•i^-iTM, 1724 7*7 nv>, U Jl/S^;!/ 



(72)%B^# > 7 U y H * 7 V > 

::^'f>^H, 1723 ^;v'J— , h 
;i/ 38 



